Introduction. Pulmonary embolism (PE), being the most severe embolic complication, is characterised by low predictability, high mortality and incapacitation rates as well as a correspondingly high economic cost of therapy and aftercare. In this connection, the main purpose of our work is to find a warning for PE development in non-cardiosurgical patients that have undergone intensive therapy under conditions of general surgical ICU, among the indicators of the haemostasis system.
Introduction
Pulmonary embolism (PE), the most severe embolic complication, is characterised by low predictability, high mortality and incapacitation rates as well as a correspondingly high economic cost of therapy and aftercare [1] . A statistical series of population-based studies was used to determine the main reasons and risk factors for pulmonary embolism [2] [3] [4] [5] [6] , and to develop clinical practice guidelines to prevent thromboembolic complications. However, despite the efficiency of the approach for preventing thromboembolic complications being demonstrated, a third of patients show a high probability of thromboembolic disorders [7] . In this regard, the main purpose of our work is to find a warning for PE development in non-cardiosurgical patients that have undergone intensive therapy under conditions of general surgical ICU, among the indicators of haemostasis system.
Materials and Methods
Based on anaesthesiology and emergency surgical department № 1 of the Kuvatov Republic Clinical Hospital (city of Ufa) the researchers carried out an analysis of the haemostasis system in 430 patients hospitalised over a four-year period between 2010 and 2014. The withdrawal criteria were verified hematologic pathology and the demonstrated fact of PE at the moment of admission to ICU. Advice in the organisation and planning of this study was provided by specialists at the Klinikum Dortmund gGmbH (Dortmund, Germany). The study was approved by the Ethics Committee of the State-Financed Educational Institution of Higher Professional Education Bashkir State Medical University of the Russian Health Ministry (No. 2 dated from 17/10/2010). Indicator values for the haemostasis system of the domiciled patients were derived from venous and arterial blood samples received prior to therapy during venous and arterial catheterisation in accordance with an intensive therapy plan and haemodynamic monitoring. The functional activity of platelets was studied using a Biola 230LA laser platelet aggregation analyser (Russia). The aggregation was induced by adenosine diphosphate (ADP) in a concentration of 20 μg/ml, collagen at 5 mg/ml, adrenaline at 5 µg/ml and ristomycin at 10 mg/ml (GOST, Russia). The definition of circulating aggregates was carried out using the Wu -Hoak method as modified by F.H. Kohanna [8] . An STA Compact automated selective haemostasis analyser (Hoffmann -La Roche Ltd, France) registered indicators that characterise the state of endothelium, coagulation haemostasis element and marker medication of thrombosis and fibrinolysis affected by the test substances, enabling the following parameters to be determined: number of D-dimers and antithrombin III (ATIII) activity. The work used original reagent kits produced by Roche Diagnostics (HoffmannLa Roche Ltd, France). Thromboelastography was carried out using a TEG 5000 apparatus (Haemoscope Corporation, United States). The analysis of the thromboelastograms determined the general coagulation tendency (R), the functional activity of platelets and fibrinogen (MA, Angle), fibrinolysis activity (CLT) and the physical-mechanical properties of the formed clots (G). For the TEG activator, 0.2 M CaCl 2 was used (GOST, Russia). Statistical analysis. The findings were processed using the Statistica 10.0 statistical package (StatSoft Inc, USA). The normality of the actual data distribution was checked using the Shapiro -Wilk criterion. The groups were described using the median and interquartile interval. Variance analysis was performed using the Kruskal -Wallis (for independent observations) and Friedman (for repeated observations) test criteria. Dichotomous adverse peri-or postoperative
Indicator Value
Age±SD, years 58.9±19.6
Male, abs (%) 245 (56.9)
Time in ICU±SD, days 5.4±1.6
Nosology (ICD-10), abs (%)
Traumas that cover body zones (Т00-Т07) 123 (28.7)
Malignant neoplasms of the digestive system (С15-С26) 62 (14. 
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outcome events were analysed using a uni-and multivariate logistic regression model with backwards stepwise elimination and are expressed as odds ratios (OR) and 95% confidence intervals (CI). A p-value less than 0.05 was considered statistically significant.
Results and Discussion
The demographic and clinical profiles of the patients given in Table 1 show that general surgical and septic pathology prevails, accounting for 70.0% of the entire population sample. Comorbidity consisted of chronic diseases of the cardiovascular system (50%), GIT (30%) and lungs (16%). During first day, 72.7% of patients had a sequential organ failure assessment (SOFA) score of 6 points or higher; in 13.1% of patients, the SOFA score was 12 points or higher.
Regarding hyperactivity of the haemostasis system at the moment of admission to ICU, patient screening showed that in 378 (87.9%) patients the indicators of functional activity of platelets, coagulative marker medication of thrombosis and haemostasis were within the reference range and did not exhibit statistical differences for aerated and venous bloods (Tables 2-3 ). Among those patients having unimpaired haemostasiological indicators, there were no episodes of thrombotic complications recorded during hospitalisation. 52 (12.1%) patients showed homogeneous changes: this was associated with a Wu -Hoak value 15 times higher (p≤0.01) compared to the test group both in aerated and venous blood. Thromboelastography data show hyperactivity of the thrombocytic component of haemostasis, i.e. the MA indicator increases on average by 46.9%; the TMA indicator by 39% due to prolongation of clotting with hardening of the clot; while the G indicator increases by around 2.3 times relative to the control irrespective of the arterial and venous division of the blood stream. Indicators of platelet aggregation show hyper-aggregation in all inducers both in arterial and venous blood (Table 3) . Using the method of interfacing tables with application of Pearson's chi-squared test, all patients with diagnosed episodes of thrombosis were allocated into the haemostasis system hyperactivity group (χ²=3.875271, p=0.0027).
According to the results of the screening, all patients were divided into 2 groups: I (n=378) -indicators of the haemostasis system without signs of hypercoagulation or hyperaggregation, and II (n=52) -indicators of the haemostasis system without signs of hypercoagulation or hyperaggregation. Univariate analysis showed a connection between nosocomial episodes of thrombosis and the following factors: emergency surgery (OR 9.1, p<0.01), peripheral vessel disease (OR 13.5, p=0.01), collapse development in pre-operation period (OR 30, p<0.01), high content of D-dimers (OR 30, p<0.01) and low content of AT III (OR 13.5, p=0.01). Moreover, it is well-known that emergency operations and peripheral vascular disease [9] [10] [11] are associated with an increased operative risk [12] [13] [14] [15] although the amount of risk involved as reported in the literature varies.
The results of multifactor analysis show that the significant diagnostic criteria are high content of D-dimers and low activity ATIII of venous blood (Tables 4 and 5) . 
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Conclusion
Thus, the findings show that changes in the haemostasis system can function as a warning indicator for thrombotic complications during a period of hospital stay. The level of D-dimers and ATIII activity upon the results of the multifactor analysis comprises a warning for development of deep vein thrombosis and thromboembolia of the pulmonary artery for surgical patients. The findings enable the assessment of risks of patients with regard to the development of pulmonary embolism. The determination of high risks will in turn allow the occurrence of pulmonary embolism to be minimised and permit a timely assessment of the efficiency of preventive measures to be performed.
